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Abstract 

Background: Our information regarding immunity to toxoplasmosis among 
reproductive age women is indeterminate and there is significant variation between 
reported results; it is necessary to perform a Meta-analysis study on subjects to 
obtain required findings and develop preventive measures accordingly. 
Objective: Estimation level of immunity to toxoplasmosis in reproductive ages. 
Materials and Methods: All published papers in main national and international 
databases were systematically searched for some specific keywords to find the 
related studies up to 2012. We selected only original articles that either reported 
percentage of positive anti toxoplasma IgG or total anti toxoplasma antibody by 
using ELISA or IF AT method (provided that the titer >1.20 is considered positive 
for IF AT) in childbearing age women. 

Results: Studies involved a total of 13480 participants. The maximum and 
minimum reported prevalence rates of anti-toxoplasma IgG antibody using IFTA 
serological method were 21.8% and 54%; and using ELISA serological method were 
23% and 64%, respectively. The overall estimation for prevalence of anti- 
toxoplasma IgG antibody using IFTA serological method was 34.5% (95% CI: 28.5- 
40.5); and using ELISA method was 37.6% (95% CI: 30.4-44.9). The overall 
estimation for prevalence of anti-toxoplasma total antibody was 39.9% (95% CI: 
26.1-53.7). 

Conclusion: In Iran, screening of toxoplasma is not routinely performed yet, while 
the incidence of toxoplasmosis is too high to justify routine screening. Prenatal 
screening can help to identify mothers susceptible to infection. Screening for the 
presence of antibodies allows primary prevention of toxoplasmosis infection where 
eating habits and hygiene practices have clearly been identified as risk factors. 

Key words: Immunity, Toxoplasmosis, Reproductive age women. 



Introduction 

Toxoplasmosis is one of the most 
widespread infections in animals and 
humans. It is caused by an 
intracellular obligatory parasite, 
Toxoplasma Gondii (T. gondii), which usually 
transmits to human orally (by ingesting food or 
water contaminated with oocytes from infected 
cat feces or tissue cysts in meat). However, 
blood or leukocyte infusion, organ 
transplantation and transmission via the 
placenta are other possibilities of infection (1- 
3). 

The importance of toxoplasmosis mainly 
lies among pregnant women (due to the risk of 
transmission to fetus), transplant patients and 
immune compromised individuals (4, 5). The 
incidence of maternal infection during 
pregnancy is 1 to 8 per 1000 pregnancies. 



Based on gestational age at seroconversion, 
risk of transmission and severity of fetal illness 
are very different. Manifestations of congenital 
infection are different; even death, but central 
nervous system and ophthalmic lesions are 
more common (2, 6). Since these lesions such 
as severe mental retardation and blindness 
could be associated with disability, decreased 
quality of life and increased socioeconomic 
cost, women in reproductive age are the most 
important group to call to attention (7). 

There are lots of rather limited 
epidemiological studies that have estimated 
the prevalence of immunity to toxoplasmosis 
in reproductive age (childbearing age) women 
in some provinces of Iran. In addition, the rate 
of immunity prevalence varies widely from 4.6- 
74.6% (3, 8). This might be due to the 
variation in the target population, sampling 
method, types of laboratory tests and tools, 
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cut off point for positive test (positive test 
definition), etc. (9). However, comprehensive 
epidemiological information is required to 
assess the health significance of this common 
parasitic infection in any society, based on 
which, to determine prevalence, severity and 
the existing risk on population of childbearing 
age women (10). 

"Employing systematic reviews and meta- 
analysis for identification and analysis of 
findings from observational studies, one will 
synthesize research results that are needed 
by health care professionals and policy 
makers to provide them with important 
information on epidemiological indicators (e.g. 
rate of prevalence and incidence, etc.). 
Additionally, in meta-analysis sample size is 
increased as studies are combined, resulting 
in a better and stronger statistical basis. Meta- 
analysis can also explore the observed 
heterogeneity within the results of individual 
studies" (11). 

Since our information regarding immunity 
to toxoplasmosis among reproductive age 
women is indeterminate and there is 
significant variation between reported results; 
it is necessary to perform a Meta-analysis 
study on subjects to obtain required findings 
and develop preventive measures 
accordingly. 

Materials and methods 

Search strategy 

In this meta-analysis study we searched all 
probable keyword combinations on Medline/ 
PubMed and Scopus/ Ovid in order to find 
relevant studies up to 2012. In addition, 
related Persian keywords were searched on 
Iran Medex and Scientific Information 
Database (SID). All below keyword 
combinations were searched; 

"Toxoplasmosis" or "Toxoplasma Gondii" and 
("pregnant women" or "reproductive age 
women" or "childbearing age women") or 
"prevalence" plus" Iran". Moreover, we 
screened bibliographies of available studies to 
maximize sensitivity of the search. 

Selection criteria and quality assessment 

Anti-Toxoplasma antibody type 
Immunoglobulin G (IgG) titration determines 
level of immunity to toxoplasmosis. In 
addition, there are two serological methods- 
ELISA (Enzyme-linked immunosorbent assay) 
and I FAT (Indirect Fluorescent Antibody Test)- 



to investigate presence of anti-toxoplasma 
IgG and IgM antibodies. Since sensitivity and 
specificity of methods and laboratory tools are 
very different, we selected only original 
articles that either reported percentage of 
positive anti-toxoplasma IgG or total anti 
toxoplasma antibody by using ELISA or IFAT 
method (provided that the titer >1.20 is 
considered positive for IFAT) in childbearing 
age women and the full text of papers were 
found too. Studies were excluded if they were 
not primary studies (e.g. review articles). In 
addition, studies which were not 
representative of the general population were 
excluded i.e., studies conducted on specific 
subgroups. 

After initial evaluation, two reviewers 
independently and carefully reviewed all of the 
full texts and filled out a standard quality 
assessment checklist with 7 questions 
concerning the main methodological aspects 
of descriptive studies for every study. At this 
step, reviewers compared scores and 
discussed every point of disagreement. 
Finally, those articles with total score of more 
than 5 were accepted to enter this study. 

Data extraction 

The bibliographic data, methodological 
information and percentage of immunity to 
toxoplasmosis in IgG and IgM types were 
extracted from the papers. In some of the 
papers that the percentage of IgG had not 
been reported, we estimated it based on the 
reported total immunity percentage and IgM 
percentage. 

Statistical analysis 

The ST ATA, ver.11 software was used for 
statistical analyses. The variance of immunity 
to toxoplasmosis prevalence in each study 
was computed based on the binomial formula. 
We used heterogeneity test (Cochran Q) to 
explore the variation between studies and 
found significant heterogeneity between the 
study findings. Hence, the random effect 
model was used for estimations. Also, we 
adjusted all findings of the studies employing 
Bayesian analysis to minimize the random 
variation between estimations of the studies. 

The point estimations and their 95% 
confidence intervals (CIs) were computed and 
showed in forest plots. In each graph, the size 
of squares presents the weight of each study 
and lines in both sides of the squares show 
the 95% confidence interval of the reported 
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point estimates. Some studies used ELISA 
(Enzyme -linked immunosorbent assay) 
method to investigate presence of anti- 
toxoplasma IgG and IgM antibodies and some 
of them used IFAT (Indirect Fluorescent 
Antibody Test)- to explore the presence of 
anti-toxoplasma IgG and IgM antibodies and 
also some studies reported total (IgG+IgM) 
antibodies. Hence, we categorized the results 
of meta-analysis in 3 subgroups: 

1. Studies using IFAT method to explore 
IgG antibody, 

2. Studies using ELISA method to 
explore IgG antibody, 

3. Studies reporting presence of total 
anti- toxoplasma antibodies. 

This meta-analysis study was confirmed to 
be in accordance with medical ethics measure 
and correct scientific method by the research 
council and was financially supported too, by 
Maternal-Fetal and Neonatal Research 
Center, Tehran University of Medical 
Sciences. 

Results 

We could find 33 papers regarding 
immunity to toxoplasmosis prevalence that 
were conducted in Iran. Finally 22 papers out 
of 33 were selected. Studies involved a total 
of 13480 participants with individual study size 
ranging between 200 and 4120. Summary of 
the included studies are showed in table I. 
Nine studies reported presence of anti- 



toxoplasma IgG antibody using IFTA 
serological method. 

The minimum prevalence of anti- 
toxoplasma IgG antibody was reported in Jolfa 
(21.8%) with a sample size of 1000. The 
highest rate of prevalence was found in 
Mashhad (54%). The overall estimation for 
prevalence of anti-toxoplasma IgG antibody 
using this serological method was 34.5% 
(95% CI: 28.5-40.5). The studies in this 
subgroup had substantial heterogeneity 
(t 2 =94.1) (Figurel). Nine studies reported 
presence of anti-toxoplasma IgG antibody 
using ELISA serological method. The 
minimum prevalence of anti-toxoplasma IgG 
antibody was reported in Bushehr (23.4%). 
The highest rate of prevalence was reported 
in Babol (64%) with a sample size of 
241 individuals. 

The pooled estimation for prevalence of 
anti-toxoplasma IgG antibody using ELISA 
method was 37.6% (95% CI: 30.4-44.9). The 
studies in this category also had substantial 
heterogeneity (t 2 =95.2) (Figure 2). Anti- 
toxoplasma total antibody was reported in 7 
studies. The minimum prevalence of total anti- 
toxoplasma antibody was reported in Zanjan 
(17.9%). The highest rate of prevalence was 
reported in Tehran (68%) with a sample size 
of 4120. The overall estimation for prevalence 
of anti-toxoplasma total antibody was 39.9% 
(95% CI: 26.1-53.7). The studies in this 
subgroup also had substantial variation 
(t 2 =95.2) (Figure 3). 



Table I. Detailed characteristics of 22 articles included in the systematic review on the prevalence of immunity to toxoplasmosis 
among Iranian childbearing age women 



Place of study 


Time of 


Language 


Sample 


Serological 


Immunity prevalence 


Prevalence of infection 




study 


of study 


size 


method 


(IgG %) 


totally (total Ig %) 


Jolfa (5) 


2005 


Persian 


1000 


IFA 


21.8 




Urmia (12) 


1999 


Persian 


300 


Elisa 


32.8 




Qom (13) 


2002 


Persian 


600 


IFA/Elisa 


41/42.8 




Tehran (6) 


2002 


Persian 


4120 


IFA 




68 


Kashan (14) 


2002 


Persian 


340 


Elisa 




61 


Gorgan (1) 


2002 


Persian 


300 


Elisa 


48.3 




Bandar Abbas (15) 


2001 


Persian 


418 


Elisa 


34.2 




Khomeini shahr (16) 


2002 


Persian 


270 


IFA 


26.6 


32.2 


Sanandaj (17) 


2008 


Persian 


600 


Elisa 


28.2 




Ardebil(18) 


2004 


Persian 


504 


IFA 


34.7 




Hamedan (3) 


2005 


Persian 


576 


IFA 




33.5 


Zanjan (19) 


1999 


Persian 


1152 


IFA 




17.9 


Kashan (20) 


2001 


Persian 


562 


IFA 


33.7 


41.6 


Babol (21) 




Persian 


241 


Elisa 


64 




Chaharmahal va bakhtiyari (7) 


2006 


Persian 


384 


IFA 




27.6 


Zahedan (22) 


2000 


Persian 


200 


IFA 


27 




Isfehan (23) 


2011 


English 


300 


Elisa 


36.6 




Bushehr (4) 


2010 


English 


303 


Elisa 


23.4 




Qazvin (24) 


2010 


English 


400 


IFA 


34 




Kerman (25) 


1999 


Persian 


350 


Elisa 


29.4 




Mashhad (26) 


2001 


Persian 


200 


IFA 


54 




Hamedan (27) 


2003 


English 


360 


IFA 


38.9 
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Study 










% 


ID 








ES (95% CI) 


Weight 


Fallah(t) (1384) 






-m- 


0.22(0 19. 0.24) 


11.72 


Mardani(3)(1381) 








0.41 (0 37. 0.45) 


11.33 


Talari<8)(1381) 








0.27 (0 21.0.32) 


10 96 


Daryani(10) (1383) 






-r 


0 35 (0.31. 0.39) 


11.33 


Talari{13)(1380) 








0.34 (0.30. 0.38) 


11.40 


Sharifin>ood(16) (1379) 






— •— • 


0.27 (0.21.0.33) 


10.64 


Jahanihashemi(19) (2010) 








0.34(0.29,0.39) 


11.18 


Fati(21)(1380) 








-* 0.54(0 47.0.61) 


10.34 


Rabiee(22) (2003) 








0.39(0 34.0.44) 


11.05 


Overall (l-squared = 94. 1 %, p = 0 000) 






0.34(0 28,0.40) 


100.00 


NOTE; Weights are from random effects analysis 












I 

-.609 


C 


I 

.609 



Figure 1. The reported prevalence of anti-toxoplasma IgG antibody using IFTA serological method in different studies. The 
horizontal lines define the reported 95% confidence interval for the prevalence in each study, and the diamond below the graph 
shows the pooled prevalence. 



Study 
D 






ES (95% CI) 


% 

Weight 


Taravati(2) (1378) 






0.33 (027, 0.38) 


11.02 


Mardani(3) (1381) 






0.43 (0 39. 0 47) 


11.32 


Saeedi(6) (81-2007) 






0 48 (0 43, 0.54) 


10 94 


Sotude(7) (1380) 






0 34 (0.30, 0.39) 


11 20 


Mohammadi(9) (1387) 






0 28 (0 25, 0 32) 


11.39 


YusefKH) 0 






■ 0 64(0 58,0 70) 


10 83 


Mostafavi(17) (2011) 






0 37 (0 31, 0.42) 


10 99 


Fouladvand(IB) (2010) 






0.23 (0.19, 0.28) 


11.15 


Kamyabi(20)(1378) 






0.29 (0 25, 0.34) 


11.15 


Overall (l-squared = 95 2%, p - 


0.000) 




0.38 (0.30, 0.45) 


100.00 


NOTE: Weights are from randorr 


effects anatysis 








I 


I 



-.701 0 .701 

Figure 2. The reported prevalence of anti-toxoplasma IgG antibody using ELISA serological method in different studies. The 
horizontal lines define the reported 95% confidence interval for the prevalence in each study, and the diamond below the graph 
shows the pooled prevalence. 
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Gharavi(4) (1381) 




0 68(0 56.0 80) 


13.11 


Arbabi(5) (1381} 


• 


0 61 (0.60. 0 62) 


14 64 


Talari[8) (1381} 




0.32(0.27.0-37) 


14.36 


Fallah(11)(1384) 




0.34(0.28.0.39) 


14.32 


Ataeian<12)(1378) 




0.18(0.14.0.22) 


14 49 


Talari(13) {1380} 


* 


0.42(0.39.0 44) 


14.60 


Manucriehri(15)(1385) 




0.28 (0.24. 0.32) 


14.47 


Overall (I -squared = 99 2%, p = 0 000) 




0.40 (0.26. 0 54) 


100 00 


MOTE: Weights are from random effects analysis 








I 


I 



Figure 3. The reported prevalence of anti-toxoplasma total antibody in different studies. The horizontal lines define the reported 95% 
confidence interval for the prevalence in each study, and the diamond below the graph shows the pooled prevalence. 



Discussion 

T. gondii is a protozoan parasite widely 
distributed around the world (28). It has been 
estimated that up to one third of the world's 
population is infected by T. gondii. 
Seroprevalence range of T. gondii infection is 
between 20-90% in different countries. 
Infections in adults are mostly (90%) 
asymptomatic. The most common clinical 
manifestation is cervical lymphadenopathy. 
Congenital, intrauterine infections cause a 
wide range of amendments from congenital 
abnormalities to intrauterine growth 
deficiencies and fetal death. Acute and latent 
T. gondii infections during pregnancy are 
mostly diagnosed by serological tests 
including detection of anti-T.Gondii-specific 
IgM and IgG antibodies and avidity of T. 
gondii-specific IgG antibodies (29). 

The epidemiology of toxoplasmosis in 
many countries has been investigated but a 
national survey on population of childbearing 
age women has not been performed in Iran. In 
the current study, we evaluated seropositivity 



of 13480 individuals living both in the south 
and the north of the country.The findings in 
the present study indicated that Toxoplasma 
infections are common among population of 
the Iranian childbearing age women. 

The seroprevalence of toxoplasma specific 
IgG was reported 34.5% by using IFTA 
serological method and 37.6% by using ELISA 
serological method in women at childbearing 
age. The figures clearly vary from 21.8% to 
64% among the regions. In this study, we 
found a 21 .8% prevalence of latent T. gondii 
infection in women of Jolfa City, Iran (5). This 
prevalence is much lower than those reported 
in the previous studies of women in other 
regions of Iran. The highest prevalence had 
been reported in the north of Iran, Babol and 
Ghaemshare city (30). In these studies the 
women between 25-35 yr. of age had the 
highest toxoplasma positive IgG rates. The 
prevalence increased by age. The reason 
might be the increasing risk of exposure with 
age. 

Reports of epidemiological studies indicate 
that prevalence of T. gondii infection in 
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women at childbearing age varies 
substantially among countries. For instance, in 
European countries, prevalence of T. gondii 
infections in pregnant women varies from 9% 
to 67% (31). In contrast, in Asian countries, 
low prevalence of T. gondii infection was 
found in a Korean study, and a Vietnamese 
study (0.8% and 11.2%, respectively), while 
prevalence as high as 41.8-55.4% in pregnant 
women has been reported in Indian, 
Malaysian and Nepalese populations (28, 32- 
37). 

The seropositivity of T. gondii in a Turkish 
study was1 .34% for IgM and 24.6% for IgG 
(38). In Qatar among 823 women of 
childbearing age, the T. gondii IgG and IgM 
were 35.1% and 5.2% respectively (39). In a 
study in Beirut the seroprevalence of IgG T. 
gondii antibodies were found to be 55 % (40). 
Toxoplasmosis seropositivity is still high in our 
population compared to countries such as the 
Korean study and the Vietnamese (28, 32). 
Results of this study indicate that 60% of 
Iranian women in childbearing age are at risk 
of congenital toxoplasmosis for their fetuses. 

Routine screening is currently being 
discussed in several European countries due 
to the well proven efficacy of the treatment. In 
Iran, screening is not routinely performed yet. 
The current study shows that the incidence of 
the disease is too high to justify routine 
screening, but National survey studies are 
required to determine the incidence of acute 
toxoplasmosis in Iranian women in 
childbearing age and pregnancy. 

Ideally, all women of childbearing age 
should know their serological status before 
conception. Once the maternal serological 
status is known, screening for maternal then 
fetal infection during pregnancy is necessary, 
as is the availability of adequate in-uterus and 
postnatal care for the infected infants. 
Prenatal screening can help to identify 
mothers susceptible to infection. Screening for 
the presence of antibodies allows primary 
prevention of toxoplasmosis infection where 
eating habits and hygiene practices have 
clearly been identified as risk factors. 



Acknowledgements 

It has been submitted with the full 
knowledge and approval of Research 
Committee of Maternal-Fetal and Neonatal 
Research Center of Tehran University of 
Medical Sciences. 

Conflict of interest 

There is no conflict of interest in this study. 
References 

1. Saeidi M, Bakhshandehnosrat S, Ghaemi EA, 
Hedayat Mofidi SM, Kohsar F, Behnampour N. [The 
prevalency of toxoplasma antibodies in women 
during marriage consultation in Gorgan]. J Gorgan 
Uni Med Sci 2002; 4: 64-71 . (In Persian) 

2. Gilbert R. Toxoplasmosis and pregnancy. Available 
at: http:// www. uptodate. com/ contents/ 
toxoplasmosis-and-pregnancy. 

3. Fallah M, Rabiee S, Matini M, Taherkhani H. 
Seroepidemiology of Toxoplasmosis in primigravida 
women in Hamadan, Islamic Republic of Iran, 2004. 
East Mediterr Health J 2008; 1 4: 1 63-1 71 . 

4. Fouladvand M, Barazesh A, Zandi K, Naeimi B, 
Tajbaksh S. Seroepidemiological study of 
toxoplasmosis in childbearing age women in Bushehr 
city, south west of Iran in 2009. Afr J Biotech 2010; 
9:5809-5812. 

5. Falah E, Majidi J, Navazesh R, Kushavar H, 
Mahdipourzare N. [An epidemiological study of 
toxoplasma infection among high-school girls in 
Jolfa]. J Reprod Infertil 2005; 6: 261-269. (In Persian) 

6. Gharavi MJ. [Seroepidemiological survey of 
toxoplasmosis in pregnant women in Tehran]. Hakim 
Res J 2002; 5:91 -98. (In Persian) 

7. Manouchehri-Naeini K, Keshavarz H, Abdizadeh- 
Dehkordi R, Zebardast N, Kheiri S, Khalafian P, et al. 
[Seroprevalence of anti-Toxoplasma antibodies 
among pregnant women from Chaharmahal and 
Bakhtyari province using indirect immunoflurescent in 
2006-2007]. Shahrekord Uni Med Sci J 2006; 8: 74- 
80. (In Persian) 

8. Rafiei A, Hemadi A, Amani F. [Seroepidemiology of 
toxoplasmosis among girls students Ahwaz 
Joundishapoor University of medical sciences]. Iran J 
Infect Dis Trop Med 2005; 10: 35-42. (In Persian) 

9. Haghdoost AA, Sadeghirad B, Hajarizadeh B, 
Mirzazadeh A. The application of systematic review 
and meta-analysis concepts in summarizing the 
findings of observational studies. Iran J Psychiatry 
2007;2:132-136. 

10. Manochehri K, Deris F, Zebardast N. [The immunity 
status of the rural pregnant woman in Chaharmahal 
and Bakhtyari province against Toxoplasma 
infection, 2001-2002]. Shahrekord Univ Med Sci J 
2004; 6: 63-72. (In Persian) 

H.Barooti E, Rezazadehkermani M, Sadeghirad B, 
Motaghipisheh Sh, Tayeri S, Arab M, et al. 
Prevalance of Iron deficiency anemia among Iranian 



866 



Iranian Journal of Reproductive Medicine Vol. 11. No. 11. pp: 861-868, November 2013 



Immunity to Toxoplasmosis and childbearing age women 



pregnant woman; a systematic review and meta- 
analysis. J Reprod Infertil 201 0; 1 1 : 1 7-24. 

12. Taravati M, Khalili FS, Hazrati Kh, Babazadeh H, 
Basharat S. [Evaluation of IgG and IgM anti- 
Toxoplasma Gondii antibodies among women before 
marriage in Urmia health centre]. J Urmia Univ Med 
Sci 2002; 13: 109-117. (In Persian) 

13. Mardani A, Keshavarz H. [Seroepidemiologic 
evaluation of toxoplasmosis in pregnant women by 
ELISA and IFA in Qom]. Iran J Infect Dis Trop Med 
2004; 9: 46-52. (In Persian) 

14. Arbabi M, Talari SA. [The prevalence of 
Toxoplasmosis in subjects involved in meat industry 
and pregnant women in Kashan]. Feyz 2002; 6: 28- 
38. (In Persian) 

15. Talari SA, Namaki S, Khorshidimal Ahmadi 
A.[Seroepidemiology of Toxoplasma Gondii in 
parturients referring to Shabieh Khani hospital, 
Khashan, 1 990-1 993]. J Med Res 2000; 25: 243-248. 
(In Persian) 

16. Sotodeh Jahromi A, Safa O, Zarea Sh, Davodian P, 
Farshidfar Gh. [Prevalence of toxoplasma antibodies 
in pregnant women referring to Shariati hospital 
Bandar Abbas, Iran, 1999-2000]. Med J Hormozgan 
Univ 2002; 6: 25-30. (In Persian) 

17. Talari SA, Hejazi Sh, Rasti S, Shahdzi Sh, Mousavi 
SGhA. [Seroepidemiology Toxoplasma Gondii in 
pregnant females referring to Ashrafi Isfahani 
hospital in Khomeinishahrt 1998-2000]. Feyz 2003; 
6: 32-7. (In Persian) 

18. Mohamadi P, Taherpour A, Mohammadi H. 
[Seroprevalence of Toxoplasmosis in women during 
marriage consultation in Sanandaj]. J Infect Trop Dis 
2008; 13: 25-29. (In Persian) 

19. Daryani A, Sagha M. [Seroepidemiology of 
toxoplasmosis in women referring to the laboratory of 
health center in Ardabil for premarital medical 
examinations]. J Ardabil Univ Med Sci 2004; 4: 19- 
25. (In Persian) 

20. Ataeian A, Tadayon P. [Prevalence of Toxoplasma 
Gondii antibodies in women of Zanjan Hakim-Hidaji, 
1999]. J Zanjan Univ Med Sci 2000; 8: 4-11. (In 
Persian) 

21. Yousefi MR, Sefidgar SAA, Hassanjani-Roshan MR, 
Ashraf Vaghie SB, Milui Gh, Mostafa Zadeh A. 
[Seroepidemiological survey in women referred to 
pre-marriage consultant center in Babol]. Iran J Infect 
Dis Tropical Med 2005; 10: 31-33. (In Persian) 

22. Sharifimoud B, Hashemi Shahri SM, Naderi M. 
[Investigation of the prevalence of Toxoplasma 
antibodies in woman during pregnancy in child and 
mother's clinic in Zahedan]. Iran J Obstet Gyneocol 
Infertil 2001 ; 3: 72-75. (In Persian) 

23. Mostafavi SN, Atari B, Nokhodian Z, Yaran M, Babak 
A. Seroepidemiology of Toxoplasma gondii infection 
in Isfahan province, central Iran: A population based 
study. JRMS 201 1 ; 1 6: 496-501 . 

24. Jahani Hashemi H, Saraei M. Seroprevalence of 
Toxoplasma gondii in unmarried woman in Qazvin, 
Islamic Republic of Iran. East Med Health J 201 0; 16: 
24-28. 

25. Kamyabi Z, Atapour M. [Investigation of the 
prevalence of Toxoplasma antibodies in women 



during marriage consultation in Kerman city]. J 
Kerman Univ Med Sci 1999; 6: 127-133. (In Persian) 

26. Fatta A, Elahi SR, Berenji F, Zarea R, Ghaboli 
Shahrodi MJ, Ashrafi Abyane H. Evaluation of 
immunofluorescence antibody (IFA) & 
immunoperoxidase (IP) tests among 200 pregnant 
women for Toxoplasmosis. J Mashhad Univ Med Sci 
2001; 44: 16-21. 

27. Rabiee S, Fallah M, Shirmohammadi A, Serpoush 
H. Seroepidemiology of Toxoplasma Infection in the 
Women Aged 15 to 45 Years in Hamadan, West of 
Iran. J Res Health Sci 2003; 3: 9-1 2. 

28. Song KJ, Shin JC, Shin HJ, Nam HW. 
Seroprevalence of Toxoplasmosis in Korean 
pregnant women. Korean J Parasitol 2005; 43: 69- 
71. 

29. Ruiz Lopes FM, Gongalves DD, Mitsuka-Bregano R, 
Lemos Freire R, Navarro IT. Toxoplasma gondii 
infection in pregnancy. Braz J Infect Dis 2007; 1 1 : 
495-506. 

30. Ajami A, Sharif M, Saffar MJ, Zyaee H. [Serological 
study of Toxoplasmosis in women referred to Medical 
Health Laboratory before marriage, Mazandaran, 
2000]. J Mazandaran Univ Med Sci 2001 ; 1 1 : 51 -56. 
(In Persian) 

31. Meerburg BG, Kijlstra A. Changing climate-changing 
pathogens: Toxoplasma gondii in North-Western 
Europe. Parasitol Res 2009; 105: 17-24. 

32. Buchy P, Follezou JY, Lien TX, An TT, Tram LT, Tri 
DV, et al. Serological study of toxoplasmosis in 
Vietnam in a population of drug users (Ho Chi Minh 
city) and pregnant women (NhaTrang). Bull Soc 
Pathol Exot 2003; 96: 46-47. 

33. Akoijam BS, Shashikant, Singh S, Kapoor SK. 
Seroprevalence of toxoplasma infection among 
primigravid women attending antenatal clinic at a 
secondary level hospital in North India. J Indian Med 
Assoc 2002; 100:591-592. 

34. Singh S, Pandit AJ. Incidence and prevalence of 
toxoplasmosis in Indian pregnant women: a 
prospective study. Am J Reprod Immunol 2004; 52: 
276-283. 

35. Khurana S, Bagga R, Aggarwal A, Lyngdoh V, 
Shivapriya, Diddi K, et al. Serological screening for 
antenatal toxoplasmainfection in India. Indian J Med 
Microbiol 2010; 28: 143-146. 

36. Nissapatorn V, Noor Azmi MA, Cho SM, Fong MY, 
Init I, Rohela M, et al. Toxoplasmosis: prevalence 
and risk factors. J Obstet Gynaecol 2003; 23: 618- 
624. 

37. Rai SK, Shibata H, Sumi K, Rai G, Rai N, Manandhar 
R, et al. Toxoplasma antibody prevalence in 
Nepalese pregnant women and women with bad 
obstetric history. Southeast Asian J Trop Med Public 
Health 1998; 29: 739-743. 

38. Harma M, Harma M, Gungen N, Demir N. 
Toxoplasmosis in pregnant women inSanliurfa, 
southeastern Anatolia city, Turkey. J Egypt Soc 
Parasitol 2004; 34: 51 9-525. 

39. Abu-Madi MA, Behnke JM, Dabritz HA. Toxoplasma 
gondiiseropositivity and co-infection with TORCH 
pathogens in high-risk patients from Qatar. Am J 
Trop Med Hyg 201 0; 82: 626-633. 



Iranian Journal of Reproductive Medicine Vol. 11. No. 11. pp: 861-868, November 2013 



867 



Borna et al 



40. Bouhamdan SF, Bitar LK, Saghir HJ, Bayan A, Araj among individuals tested at hospitals and private 

GF. Seroprevalence of Toxoplasma antibodies laboratories in Beirut. J Med Liban 2010; 58: 8-11. 



868 



Iranian Journal of Reproductive Medicine Vol. 11. No. 11. pp: 861-868, November 2013 



